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COLLAPSIBLE HEATING APPARATUS 



TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention is applicable to the field of portable cooking devices as may be 
used while backpacking, camping or during emergency situations. 

BACKGROUND 

[0002] In many circumstances it is desirable to have a compact or portable heating device for 
heating food, beverages or other items when a conventional oven or stove is unavailable. For 
example, a portable heating device may be useful to people who camp or backpack and need a 
convenient way to heat food items wherever they may find themselves. Similarly, it is common 
to find construction sites or remote work sites where no utilities are provided or no appliances 
are installed. In other situations, such as a natural disaster or a power outage, an existing 
cooking appliance may be inoperable. A portable heating device may be employed on such rare 
occasions and yet may be easily stored out of the way during the majority of the time when it is 
not needed. 

[0003] To facilitate being used in these ways, it is desirable to provide a heating implement 
that is portable, lightweight and compactly stored. It is also desirable that the unit operate 
independently of any particular immobile supply of energy such as an electrical wall socket or a 
natural gas line. 

[0004] A number of portable heating devices have been commercially available or proposed 
by others, offering various degrees of compactness and suitability for various types of use. 
These are typified by U.S. Patent No. 4,508,096 to Slattery, U.S. Patent No. 5,713,344 to 
Gilbert, U.S. Patent No. 5,1 19,799 to Cowan and U.S. Patent No. 1,41 1,596 to Tallman. 
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SUMMARY 

[0005] As mentioned, many implements have been developed to provide a collapsible device 
for supporting food or other items over a source of heat. The devices of the prior art do not 
adequately accommodate the need to selectively provide an oven suitable for baking, a stove top 
suitable for heating items held in other containers, and an open grill surface suitable for heating 
items directly over a flame or heat source. 

[0006] The present invention provides for a single compact unit that, in various 
configurations, may be used in all of these capacities. Aside from adaptability for use in a wide 
variety of configurations, further improvements are realized in the degree of compactness and 
lightweightness and in ease of manufacture and use. 

[0007] In accordance with an exemplary embodiment of the present invention, a set of side 
panels are provided which may be affixed to one another along adjacent edges to form a frame 
structure that is initially open at top and bottom. A grill or other surface may be horizontally 
disposed within the frame assembly and be held by engaging the top edges of the side panels or 
by grooves or vents formed in the side panels. 

[0008] In accordance with a preferred exemplary embodiment, the present invention 
provides for at least one side of the frame structure to comprise one or more side panels that may 
be configured in various ways to alter the position at which the grill sits within the frame and to 
alter which areas of the side are enclosed or left open. 

[0009] In an exemplary embodiment, the present invention further provides for a bottom 
panel and a top panel. The bottom panel may support a heat source, such as combustible fuel, 
and the assembled frame may be set upon the bottom panel. The frame, once assembled, may be 
set upon the bottom panel to support food items at some distance over the heat source. The top 
panel may be placed atop the frame to shield the food and heat source from weather, to serve as 
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an auxiliary heating surface and to provide enclosure when the device is used in an oven 
configuration. 

[0010] In accordance with an exemplary embodiment, the top and bottom panels may be 
formed to slidably engage or otherwise fit together so as to form a container shell for storing 
other components of the cooking device as taught herein. 

[0011] The present invention provides for a device facilitating the heating of items, the 
device comprising a collapsible frame for suspending an item above a heat source. The frame 
comprises a plurality of panels forming sides of the frame when the frame is erected, wherein a 
side of the frame is selectively configured to adjust including at least one of the following an 
attributes of the assembled enclosure: how much of the side is enclosed, which portion of the 
side is enclosed, a position at which a transverse member is supported by the frame, a volume 
substantially enclosed by the frame and an overall shape of the frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Other features and advantages, as well as clarification on the making and using of the 
present invention, will be apparent from the detailed description provided below in conjunction 
with the accompanying figures wherein: 

FIG 1 is a pictorial view of frame enclosure in accordance with an exemplary embodiment of the 
present invention, wherein the unit is configured to be suitable for the baking of food items; 

FIG 2 is a cross-sectional view of a joint between adjacent panels in accordance with an 
exemplary embodiment of the present invention; 

FIG 3 is a pictorial view of an assembled unit in accordance with an exemplary embodiment of 
the present invention, wherein the unit is configured to be suitable for baking items; 
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FIG 4 is a pictorial view of an assembled unit in accordance with an exemplary embodiment of 
the present invention, wherein the unit is configured to be suitable for grilling items; 

FIG 5 is a pictorial view of an assembled unit in accordance with an exemplary embodiment of 
the present invention, wherein the unit is configured to serve as a stove for heating items; 

FIG 6 is a pictorial view of a frame assembly comprising panels having notches and louvers to 
support a grill at a desired height; 

FIGS 7A-7B are pictorial views depicting the manner in which protrusions from a grill may fit 
into notches and vents formed in side panel members in accordance with an exemplary 
embodiment of the present invention; 

FIG 8 depicts the shape of a plate to serve as a heat spreader and flame shield; 

FIG 9 depicts the manner in which a heat spreader may protect a heat source from materials 
falling from a grill above the heat source; 

FIG 10 depicts the manner in which a heat spreader may be positioned underneath a grill 
within a frame enclosure in accordance with an exemplary embodiment of the present invention; 

FIG 11 illustrates a form of standing leg that may be applied to a bottom cover to support the 
heating unit a distance way from a supporting surface; 

FIG 12 illustrates an alternative form of pivoting standing leg that may be applied to a bottom 
cover to support the heating unit a distance way from a supporting surface; 
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FIG 13 depicts a manner in which the top cover may slidably engage the bottom cover and form 
an enclosure suitable for holding components of the unit in accordance with an exemplary 
embodiment of the present invention; 

FIGS 14A-14B depict a manner of storing various components of a collapsible heating unit 
within the bottom cover of the unit in preparation for enclosing the contents between the top and 
bottom covers; 

FIG 15 depicts a utensil in the form of a pan or shallow tray and having a pivoting handle as may 
optionally be used and housed within a heating unit; and 

FIG 16 illustrates one form of grill as may be used in a heating unit in accordance with an 
exemplary embodiment of the present invention. 

[0013] The following detailed description of the invention refers to the accompanying 
drawings. Within these drawings, the same reference numbers may be used in different drawings 
to identify the same or similar elements. 
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 

[0014] While detailed descriptions of one or more exemplary embodiments are now 
explained, it should be understood that none of the particular characteristics, sizes, shapes, 
quantities, materials or other attributes mentioned by way of illustration are to be construed as 
limiting the invention to those specific attributes. Instead, the scope of the present invention 
afforded coverage is to be defined by the appended claims and applicable equivalents. 

[0015] In preparing to use a heating/cooking unit according to the present teachings, a 
collapsible 'frame' is assembled or erected which functions to provide support of the items that 
are to be heated or cooked and to partially or fully enclose a heated space in various 
arrangements. This frame preferably comprises a number of side panel members which 
cooperatively engage one another to form the erect frame when needed. 

[0016] Although in the present description it will be convenient to describe how the side 
panels fit together using terms such as 'vertical', 'upright', 'above' or 'below', it should be 
understood that, in accordance with many possible embodiments, the frame may be assembled in 
free space. In other words, many embodiments are possible wherein one may assemble the 
frame as it is held in one's hands and without having to rest the elements on a surface or orient 
them in any particular way with respect to gravity. This is also true of later references to some 
elements as being 'horizontal' such as the grill or transverse support member. Of course, in 
some embodiments, having a solid flat surface to work upon may facilitate assembly to some 
extent. Some embodiments may be easier to assemble if the components are placed on a 
relatively flat surface such as the ground, a rock or a table top. 

[0017] FIG 1 depicts a rectangular partial enclosure or a 'frame' 100 as may be formed by 
various panel members in accordance with an exemplary embodiment. Two panels, arbitrarily 
referred to herein as 'end panels' 102, comprise handles 103 and are generally designed to allow 
the frame 100 to be lifted and moved during use. It should be noted that the present invention 
does not require the use or designation of some panels as 'end panels' as shown. 
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[0018] Handles 103 may be of various configurations and may be removable, retractable or 
foldable. For example, FIG 1 depicts a handle 103 as being of wire or tubular structure whereas 
FIG 3 will show handle 103 to be of a bent strip of material. As is well known, a panel having 
such handles may be formed to or cut to accept the handles. A panel having a handle may also 
be formed with a recessed area into which the handle nests wherein the handle occupies a low 
profile to facilitate compactly storing the unit. Handle 103 made of a formed strip as in FIG 3 
may fit into slots cut through end panel 102. While the ends of the strip may be bent outward so 
that the handle remains captive with the end panel. Nevertheless, the handle may be free to slide 
inward or outward through the slots and, when stowed, may protrude though the inward side of 
panel 102 as will be seen in FIG 14A. 

[0019] As shown in FIG 1, side panels 104 engage end panels 102 along adjacent edges to 
form the rectangular enclosure and serve to support a grill 108. Rails 1 10 or similarly formed 
portions of grill 108 are designed to rest upon the upper edges of side panels 104. It is important 
to clarify that the term "side panel" applied to a particular piece should not be confused with the 
location that the piece finds itself in the assembled frame or assembled overall unit. A wide 
variety of arrangements are possible and the elements may be arranged in a variety of ways to 
form a variety of structures. 

[0020] FIG 2 is a cross-sectional view depicting one manner in which panels, such as end 
panel 102 and side panel 104 of FIG 1, may be coupled to one another along a adjacent edges. 
The edge of end panel 102 is shown to have an L-shaped bend 202 and a U-shaped crimp 204 
whereas the edge of side panel 104 has a U-shaped crimp 206. Although many variations are 
possible, this arrangement is considered to be advantageous in that there are no sharp edges 
exposed when assembled and the joint occupies very little space. This type of joint forms an 
adequate seal to contain or channel smoke and combustion gases and to keep rain and wind from 
entering the enclosure. This type of joint contributes a certain degree of rigidity to the frame 
assembled which, as mentioned before, may be desirable to facilitate assembly of the device. 
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This joint arrangement also allows any outward forces exerted by the installing of the grill to 
contribute to holding the joint together. 

[0021] The formation of the U-shaped crimps 204, 206 or the L-shaped bend 202 may 
contribute to the tightness and rigidity of the joint formed between panels 102 and 104. The 
crimp in panel 104 may be tight enough so as to apply a clamping force onto the crimped portion 
of panel 102 roughly in the vicinity of the proximal region 210. Alternatively, crimp 206 may 
be formed to be narrower at a distal region 212 than at proximal region 210 such that the crimped 
edge of panel 102 wedges into tight engagement as it is insert towards the distal region 212. Yet 
other alternatives relate to the formation of crimp 204 causing clamping forces to be applied to 
the mating end of panel 104 in the vicinity of distal region 212 and/or proximal region 210. Of 
course, panels 102 and 104 may mutually clamp one another to some extent, depending upon 
how they are crimped. The geometry of the L-shaped bend may also be controlled to introduce a 
slight tilt or binding effect that increases the holding force between the panels. The L-shaped 
bend shown does not have to be associated with the end panel 102. This aspect could just as 
easily be applied to the side panel 104 instead. Furthermore, each side panel may comprise a 
mixture of these types of bends to facilitate a wide variety of possible arrangements. The L- 
shaped bend need not be a right angle. In some implementations, this bend may be at some other 
angle to facilitate forming an enclosure that is, for example, hexagonal, octagonal or of some 
other shape. 

[0022] The manner of forming a detachable joint between panels just described is one of 
many possible ways to couple the panels. Some or all of the panels employed in forming a 
collapsible frame may comprise hinges which are permanent or are detachable (such as a pintle 
and gudgeon arrangement). Some or all of the panels may be coupled together using notches, 
tabs, slots or dovetailing along the edges. Joints may also be formed by having a protrusion or 
long 'bead' formed on one panel which slides into a matching concave groove in another panel. 
This is particularly easy to form if the panels are formed by an extrusion process. 
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[0023] It is generally desirable to minimize the number of loose pieces or fasteners involved 
in assembling the frame. Consequently, a simple joint arrangement as shown in FIG 2 is 
considered preferable to a design involving loose screws, springs, clips or pins. Even captive 
fasteners are discouraged due to manufacturing complexity, size and difficulty in cleaning. 

[0024] Depending on how the side panels are designed, the frame assembly may be fairly 
rigid when it is completely assembled or become rigid at an intermediate stage of assembly. 
For example, if the side panels engage one another using joints that enforce a certain dihedral 
angle, such as a right angle, then even the first two side panels to be coupled together may 
provide some rigidity along at least one axis of rotation and perhaps one or more translational 
directions as well. Alternatively, one or more of the joints between panels may be quite free to 
move or swivel along an axis. As will be described, the insertion of a transverse member or grill 
may lend mechanical rigidity to the frame, so it is conceivable that some embodiments of the 
outer frame may remain quite flexible or collapsible until the final addition of the transverse 
member. It is thought to be preferable that the frame exhibit some degree of rigidity without 
relying entirely upon having the grill inserted therein. This is expected to make the unit easier to 
manipulate during assembly and perhaps safer to use. 

[0025] Any number of the sides of the assembled frame 100 may be similarly constructed 
and of variable configuration involving one or more side panels. In accordance with a preferred 
exemplary embodiment, at least two opposing sides comprise side panels, such as end panels 
102, spanning the overall height of frame 100 and being preferably equipped with some manner 
of handles by which to lift the frame when assembled. These two sides are used in conjunction 
with two other sides, which are formed from shorter side panels and exhibit the configurability 
described above, to form an overall rectangular box shaped enclosure. One advantage to 
employing full-height end panels is that, even when a minimum degree of enclosure is desired, 
the upright end panels provide some shielding against wind and against accidental knocking over 
of items set upon the grill. 
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[0026] The providing of handles along with a rigidly assembled frame means that the entire 
frame assembly may be lifted by exerting upward forces on fewer than all of the side panels, 
perhaps even while items remain on the grill. A design wherein the frame holds together in this 
manner facilitates use over other heat sources independently of a base or bottom cover, 
rearranging or replenishing fuel while cooking, moving the unit intact to a point of cleaning and 
disassembly, and assembling the frame or overall unit under adverse conditions. 

[0027] Those of ordinary skill will recognize that there are many viable possibilities for 
coupling panels together to form a frame enclosure. It should also be apparent that, although it is 
thought to be preferable to join panels at adjacent edges, it is possible to design panels that may 
be conjoined at places other than the edges. 

[0028] In some of these approaches, the panels may be engaged by sliding mating pieces 
together in line with the axis of the joint. Other approaches may enable insertion of one panel 
into a receiving feature of another panel from a radial direction without having to move the 
panels in line with the axis of the joint. 

[0029] The extent to which coupled panels tend to stay secured and, in particular, the extent 
to which side panels supporting the grill tend to stay at the desired position, may be controlled by 
friction or tightness of fit at the joints between panels, by the use of dimples, detents, notches or 
compliant members associated with the joints or by the use of sticky or roughened surfaces to 
enhance friction where mating surfaces meet. The tightness or security of the connections 
among panels is important for keeping the frame and grill intact, even if the assembly is lifted by 
the handles while food items are on the grill. This is likely to occur if, for example, a user 
desires to rearrange fuel, such as charcoals, while the unit is being used for cooking. 

[0030] The manner in which the side panels become attached to one another may vary within 
the frame. For example, some joints may result in a hinged attachment whereas others may be 
rigid. In the case of a rectangular enclosure, having one or two joints enforce a right angle will 
inherently maintain a right angle among the remaining hinged joints. One advantage to using a 
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simple joint arrangement as depicted in FIG 2 is that the panels may be joined in a variety of 
ways to form various structures, including improvised structures, and the separate panels may be 
used for alternative purposes. In an emergency situation, the panels may be used for a variety of 
other purposes, such as to form a makeshift cooking surface, or perhaps other purposes unrelated 
to cooking or heating. 

[0031] As will be described below, a variety of side panels 104 may be supplied having 
different dimensions, such as a dimension in the vertical direction when installed as part of the 
frame. By selection of side panels having a given dimension, or a combination of side panels 
stacked upon one another, grill 108 may be supported at a variety of positions within frame 100. 
Furthermore, sections of the sides of the frame may selectively be enclosed or left open 
depending on the variable arrangement of side panels installed. A principal advantage of the 
present teaching is that various arrangements of the grill within the frame are possible, as will 
now be described. Some of the many possible configurations are now described in conjunction 
with FIGS 3-5. 

[0032] In FIG 3, a pair of side panels, side panel 302 and side panel 307, have been 'stacked' 
in an arrangement along one side (which may be regarded as the 'front' side of the unit for the 
present discussion) to cause the transverse support member or grill 108 to be supported at a 
particular elevation above a heat source 315. In addition, side panel 304 is shown to be engaged 
as part of the same side of frame assembly 100 as side panels 302 and 307, yet positioned above 
the transverse support (grill) so as to form an enclosure above the level of the grill. As shown, 
this pattern may also be repeated along the 'back' side as well, such that a complete enclosure or 
oven is formed being suitable for baking of items therein. 

[0033] In accordance with an exemplary embodiment, side panel 302 measures 2" in height 
when installed as part of the assembled frame. This panel may be used to prop the grill by at 
least 2 inches from the bottom plane of the frame assembly and/or may be used to wall a 2" tall 
portion of a side of the frame enclosure. Likewise, side panels 304 and 307 measure 4 inches 
and 7 inches in height, respectively. Thus, in the configuration depicted in FIG 3, grill 108 may 
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be supported by the combination of panels 302 and 307, resulting in the grill be held a total of 9" 
above the bottom cover 320 on which the frame rests. Having a combination of sizes enables a 
wide range of grill height settings and enclosure. Other combinations of panel dimensions are 
possible. 

[0034] In FIG 3, frame 100 is shown being used along with optional top cover 310 and 
bottom cover 320. As will be described, bottom cover 320 may serve as a stand to support the 
frame and heat source. Top cover 310 may comprise a handle 303 by which to lift the top cover 
310. In some configuration, handle 303 may also serve as a tote handle for the overall unit when 
it is collapsed and stored as will be described in conjunction with FIG 13 later. 

[0035] In FIG 4, a slightly different arrangement is shown wherein side panel 307 alone is 
used to form the 'front' side and to support the grill at a somewhat lower height than in the 
arrangement of FIG 3. The portion of the 'front' side above the grill is shown to be left open for 
manipulating items placed on the grill. In further contrast to FIG 3, side panels 302 and 304 
have been re-deployed along the 'back' side of the unit to provide enclosure above the level of 
the grill. 

[0036] In yet another arrangement, shown in FIG 5, panel 304 is used along the 'front' side 
to support the grill even closer to the heat source and providing more room to manipulate food 
items underneath top cover 310. Of course, top cover 310 may optionally be set in place as 
shown or may be removed to make items resting on the grill accessible from above. Top cover 
310 may be momentarily lifted off of the frame enclosure to permit checking on items, 
repositioning, or for stirring or adding of contents in a utensil, such as a pot or kettle resting on 
the grill. 

[0037] Although a rectangular enclosure is shown in FIGS 3-5 by way of example, the 
enclosure may comprise any number of sides. In accordance with the present teachings, any one 
side or combination of sides of such a frame or enclosure may be of variable arrangement, 
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similar to what is shown as the front side of the enclosure of FIGS 3-5, to allow changing the 
height at which grill 108 (or other support member) is supported or to allow different portions of 
the side to be selectively enclosed or left open as desired. It is also contemplated that the proper 
design of joints may enable forming frame or enclosure structures that are stackable, have 
variable numbers of sides or otherwise support many configurations, such as supporting multiple 
grills at various heights or creating multiple enclosed spaces. 

[0038] In an alternative embodiment shown in FIG 6, a single side of the frame may be 
formed of rearrangeable panels as described above, while other sides, such as the sides adjacent 
to, or the side opposite to, the reconfigurable side, comprises slots, vents, notches or other 
features which may support the transverse support surface at a variety of heights. For example, a 
'back' side panel 610 may be formed with louvers, indentations or vents 608 at intervals to 
provide ventilation and to support the transverse support surface at whatever height is dictated by 
the adjustable opposite side. 

[0039] Accordingly, in FIG 6, an alternative design for grill 108 is shown to comprise 
protrusions 602 which may rest upon the side panels or set into vents 608 in the side panels. If 
the grill is of wire frame construction, for example, then these protrusions may be readily formed 
at the ends of some rods or wires in the construction of the grill. 

[0040] For securing of the grill within the frame and improving rigidity of the assembled 
unit, a protrusion 602 from grill 108 may seat into a notch 604 in a side panel as depicted in FIG 
7A. As depicted in FIG 7A, a protrusion from the grill may also slip into a vent hole or similar 
feature formed in a side panel, such as the backmost panel 610 shown in FIG 6. Note that proper 
dimensioning of the protrusion and the vent formed in the side panel may provide some degree 
of locking wherein the grill cannot be removed straight upwards but must instead be tilted into 
place. This may reduce the chances of inadvertently knocking the grill loose as the unit is used 
or cleaned or of accidentally lifting the grill out of place when there are sticky substances on the 
grill. 
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[0041] Beyond what is shown in FIG 6, holes, ridges, notches or vents may be also be 
provided in end panels 102 to receive protrusions on grill 108. FIG 6 also incidentally depicts 
optional holes 610 in end panels 102 providing for ventilation, for observing fuel and for 
manipulating fuels or adding combustible fuels such as paper, sticks or narrow pieces of wood. 
Where a gas burner manifold is used as a heat source inside the enclosure, holes 610 may also be 
used for inserting the manifold or for passage of the tubing between the manifold and a gas 
supply tank. Where an electric heating element is used as the heat source, holes 610 may be used 
for insertion of the heating element or passage of the electrical supply cord. 

[0042] As was shown in FIG 3-5, an overall cooking and heating apparatus of the present 
teachings may further comprise a top cover 310 which is useful for placing atop the assembled 
frame 100. Top cover 310 may cooperate with other elements to form a completely enclosed 
compartment suitable for baking as shown in FIG 1 or may optionally be used in stove and 
grilling configurations to shelter the heat source, cooking surface and food items from wind or 
precipitation. 

[0043] Top cover 100, when placed as shown in FIG 1, may also become heated during the 
use of the unit and may be used as an auxiliary warming surface. Materials to be mildly heated, 
such as bread enclosed in metal foil, may be placed on top of the top panel as the unit is being 
used to heat or cook other items. 

[0044] A thermometer (not shown) may optionally be included in top cover 3 10 to display 
approximate temperature inside the enclosed space formed when the unit is used as in FIG 1. 

[0045] An optional bottom cover 320 may be large enough to completely cover the bottom 
opening of the assembled frame 100 and may serve as a surface upon which a heat source such 
as burning charcoals or alcohol-containing pots may be placed or supported. As shown in FIGS 
3-5, bottom cover 320 may comprise integral or removable legs 312 or other form of stand-off 
to support the bottom cover and, in fact, the entire assembled cooking apparatus at a distance 
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away from a supporting surface upon which the unit is placed while in use. The spacing of the 
bottom panel a distance away from the supporting surface reduces heat transfer that may 
otherwise damage the supporting surface under the unit as the bottom panel is heated by the heat 
source. This measure protects picnic tables, floors, painted surfaces or combustible ground cover 
from being damaged underneath where the unit is placed. 

[0046] The legs 312 or other standoff elements that hold the unit away from a supporting 
surface may be made of a material that has heat insulating properties and may additionally or 
alternatively be of slender construction as to minimize cross-sectional area available for 
conducting heat. The legs or other standoff elements may be of a variety of designs and are 
thought to be best made captive with the bottom panel and collapsible or retractable in some 
fashion. Of course, removable legs, stand-offs or props to support the unit may be provided as 
well. 

[0047] In accordance with one embodiment shown in FIG 1 1, legs 312 are formed of thin 
strips of material and bent into a squared-off 'U' shape as shown. These removable legs may fit 
into slots provided in the bottom cover and may be stowed inside the unit when not in use. 

[0048] In accordance with an alternative embodiment shown in FIG 12, legs 312 may remain 
attached to bottom cover, via pivots 1202, and may swivel down into place when needed. When 
not needed, these legs may swivel upward and be stowed along the outer edges of the bottom 
cover. The securing of the legs in the stowed or deployed position may be assisted by the 
presence of dimples (not shown) formed in the legs and the bottom cover. When deployed, the 
legs may be stopped and supported by a rail or bent edge formed in the bottom cover as shown. 

[0049] In accordance with preferred embodiments, the top and bottom covers cooperatively 
form a flattened enclosure suitable for containing some or all of the components of the unit when 
it is not in use. When disassembled, collapsed or folded, panels 102, 302, 304, 307 that make up 
the frame assembly may be held within this flattened enclosure, resulting in a conveniently 
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packaged compact unit. As shown in FIG 13 top and bottom covers 310, 320 are preferably 
provided with complementary folded edges or rails 1204 so that the pieces may slide together to 
form an enclosure or container. This container may be opened using handles or finger pulls 
1302 to facilitate sliding the top cover off of the bottom cover. 

[0050] In the pictorial views of FIG 14A and B, it is evident that the container formed by 
covers 310, 320 may accommodate a stack of panels 102, 302-307 and preferably the grill 108 
and any other compact cooking implements as part of the unit. Depending on implementation, 
these components may need to be oriented in a specific way to fit within the container or to 
prevent the components from rattling around excessively within the container. For example, FIG 
14A shows the portions of a retractable handle 103 protruding from a panel 102 and the ability to 
fit side panels 302, 304 in the space between the protrusions. This means that the handle 103 
must be wide enough to accommodate panel 304. In general for the purposes of designing such 
as unit, it may be observed that there are possible relationships among the dimensions of various 
components to optimize both the assembled and stowed configurations of the unit. 

[0051] With proper design, grills and utensils may be stowed along with side panels and end 
panels within the same container formed by the top and bottom covers 310, 320. 

[0052] FIG 15 shows pan utensils 1500 which may be used with the apparatus and, in 
particular, are of shallow construction to enable the utensils to be stowed within the enclosure 
formed by the top and bottom covers as described above. As shown, pan utensil 1500 has 
retractable members 1502 that swivel outward to form a handle. Pan utensil 1500 may be 
designed with very particular dimensions to best fit other components when stored in the 
container formed by the top and bottom covers 310, 320. 

[0053] FIG 16 shows one implementation of a grill as may be formed by stamping or laser 
cutting a grill pattern from a sheet of material and forming the edges to engage the side panels of 
the assembled frame. As shown in FIG 16, rails 1 10 are sharply bent in a U-shaped manner to 
fit onto the upper edges of side panels, such as side panels 302, 304, 307 depicted in FIGS 3-5. 



16 



Atty. Docket: DGS001 
Applicant: D.G. SCHNEIDER 



The version of grill 108 shown in FIG 16 also includes cut-outs 1602 at each corner to provide 
clearance for joints 200 at which side panels and end panels are connected. 

[0054] The 'grill' as shown by way of example herein may be generally described as one 
form of a transverse support member upon which food items or cooking utensils may be placed 
and held above a heat source. The transverse support member may comprise any or all of: an 
open grill having a mesh or perforated structure, a flat surface formed from a solid sheet of 
material, a flat pan, a tray. The transverse support member may comprise a combination of the 
these features wherein some portions of the surface are open to permit gases and fluids to pass 
through, while other portions are closed. Closed portions of the transverse support member may 
be shaped into shallow wells or other features by stamping. It is possible to form both open and 
closed sections from a single piece of raw material. It will be recognized that a wide variety of 
designs are possible, including having wells formed in the transverse support member to 
accommodate containers or to facilitate certain types of cooking, such as poaching of eggs and 
steam heating or double boiler arrangements. The present invention is not limited to any 
particular design or manner of construction of the transverse support member. 

[0055] As used herein the term 'grill' shall be construed to imply any manner of transverse 
support member as just described, or other similar member whether or not the member is 
configured for the purpose of 'grilling' per se. The grill may be of wire frame construction. The 
grill need not be of a single, rigid piece and may comprise entirely separate pieces, such as rods 
or panels, or may comprise a hinging or interlocking arrangement of cooperative pieces. Those 
of skill in the art, in view of the present teachings, will recognize that there are a number of ways 
to form a grill or transverse support to suit a given set of purposes and to accommodate the grill 
with a frame enclosure according to the present teachings so that the grill is supported and 
enclosed as desired. The design of the grill and frame enclosure may complement one another 
such that grill fits snugly into the frame and bears against the side panel and/or end panel 
members to lend additional rigidity to the structure or to further promote the side panels 
remaining sufficiently coupled to one another that the frame structure may be lifted as a single 
piece. 



17 



Atty. Docket: DGS001 
Applicant: D.G. SCHNEIDER 



[0056] Referring now back to FIG 8, a pattern is shown for a heat spreader 800 which may 
be formed by cutting or stamping the pattern from sheet of material such as a metal plate. Heat 
spreader 800 is preferably interposed between the grill and one or more heat sources located at 
the bottom of the assembled unit. Heat spreader 800 serves to spread out the heating from 
certain types of heat sources which produce a small area of intense heat. Some heat sources of 
this type include alcohol flames, methane or propane gas flames or ESBIT(R)-brand solid fuel 
tablets. Without heat spreader 800, localized convection currents and radiant heating from these 
sources may cause very uneven heating across the grill surface. Another benefit to using heat 
spreader 800 is that the heat sources are shielded from dripping grease, juices or boilover spillage 
from items being heated on the grill. Without heat spreader 800, materials falling or dripping 
from the grill might extinguish the heat source or cause 'flare-ups' or other problems. In use, the 
central portion 804 of each hole pattern 802 is roughly centered over a heat source for reasons 
that will be apparent in FIG 9. 

[0057] FIG 9 shows how heat spreader 800 acts to protect a heat source. In FIG 9, arrows 
908 represent the paths of falling materials such as grease or other dripping fluids from grill 108. 
In some locations on the grill, these materials tend to fall towards a flame 904 emanating from a 
fuel canister 902. It may be seen from arrows 908 that heat spreader 800, properly positioned 
with a hole pattern being centered over the flame 904 or heat source, serves to block or divert the 
materials so that they do not fall directly onto the flame or heat source. 

[0058] As an alternative to heat spreader 800, individual or free standing heat spreader/flame 
protectors may be deployed separately and positioned over one or more heat sources. A single 
heat spreader or drip pan similar to heat spreader 800 or one or more smaller, individual 
spreaders or drip pans may be hung directly from the grill or transverse support member, 
suspended underneath. These implements may be compact or collapsible to facilitate storage of 
the overall unit. 
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[0059] FIG 9 also reveals an optional implementation of bottom cover 320 as having one or 
more holes for accommodating certain types of heat sources, such as an alcohol -bearing canister 
902. For practical reasons, it is desirable that most of canister 902 remain outside of the heated 
enclosure to avoid the dangers of boiling of the fuel. Canister 902 is typically manufactured 
having a seam or seal 906 as shown, which provides a convenient way to support the canister 
using a hole in the bottom cover 320 as shown. 

[0060] The manner in which optional heat spreader 800 may nestle within frame 100 is 
depicted in FIG 10. Heat spreader 800 is preferably supported approximately 2-3 inches above 
the heat source. Heat spreader 800 may have its own standoffs or legs (not shown) so that it is 
supported by resting upon the bottom cover 320 independently from the surrounding frame 100. 
Alternatively, heat spreader 800 may engage side panels 302-307 or end panels 102 and be 
adjustable in much the same manner as described for the grill 108. 

[0061] Any of the elements described herein may be constructed of suitable materials that 
will withstand exposure to heat and to food residues. It is preferable that the materials used for 
construction be lightweight, amenable to cleaning and tolerant of temperature extremes and 
exposure to weather. It is further preferable that such materials be free of potentially toxic 
metals or organic compounds and that they do not emit any such toxins when exposed to 
cooking temperatures during use of the unit. 

[0062] Materials, finishes or fabrication may also be chosen to either reflect radiant heat, 
conduct heat or dissipate heat depending upon where and how the components are used within 
the overall unit. For example, the interior surfaces of the side panels may have a shiny finish to 
reflect radiant heat whereas the top panel may be designed to have a black body surface so as to 
absorb and radiate heat energy rather than reflect it. The handles may be designed to reduce heat 
conduction and to dissipate heat. Those of ordinary skill will recognize that variety of materials 
and finishes may be chosen as a matter of functional and aesthetic design and that 
implementations of the present invention could encompass a wide variety of design choices in 
this regard. 
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[0063] Depending on design and usage circumstances, suitable materials may include 
stainless steel, aluminum, titanium, certain plated or dipped-finish metals, ceramics or oxides, or 
even high-temperature polymers or composite materials. For the side panels, for example, raw 
sheet material may be stamped, cut, formed and otherwise processed in ways that are very 
familiar to those of ordinary skill. Side panels may also be extruded from suitably ductile 
materials. The construction may involve additional processing to create folds, hinges, notches, 
dimples, tabs or other features along edges so that adjacent side panels may attach to one 
another. The transverse support member or grill may be similarly formed by cutting, punching, 
stamping, drilling of sheet or plate of raw material, such as metal. The grill may be formed of 
metal wires or rods woven, twisted or welded together as is commonplace in the art. Any 
number of arrangements of wire structures are possible to form a mesh, a basket or other 
structure to serve as the grill or as a portion thereof. Finishes for various panels, covers, handles, 
legs or grill used in an embodiment of the present invention may comprise anodized, chromated, 
plated, ceramic coated, high-temperature painted and porcelain finishes or any other suitable 
finishes. 

[0064] In the preceding detailed description, a few possible embodiments of the present 
invention are illustrated merely by way of example. None of the elements, materials, suggested 
methods of use in the description of the present application should be construed as critical or 
essential to the invention unless explicitly described as such. Also, as used herein, the article "a" 
is intended to include one or more items. Where only one item is intended, the term "one" or 
similar language is used. 
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